Epidermal growth factor ameliorates autosomal recessive polycystic kidney disease in mice.
C57BL/6J mice homozygous for the cpk gene exhibit an autosomal recessive (AR) form of polycystic kidney disease (PKD), similar to human ARPKD, with massive collecting duct cysts. These cysts are lined by epithelial with an immature phenotype. Since renal expression of epidermal growth factor (EGF) is also significantly decreased in affected mice, we hypothesized that renal EGF is necessary for normal developmental maturation of the collecting duct. To determine if the lack of EGF may be a decisive factor in the initiation and/or growth of collecting duct cysts, we administered exogenous EGF (1 microgram/g body wt subcutaneously) daily for Postnatal Days 3-9 (a critical period for collecting duct maturation) to C57BL/6J-cpk mice. EGF but not sham or albumin treatment retarded the development of PKD, reduced the degree of renal failure associated with the disease, and prolonged the survival of cystic mice. Sulfated glycoprotein-2 gene expression, a marker of immaturity in collecting duct cells, was reduced in cystic kidney by EGF treatment. This finding indicates that EGF treatment was associated with an increase in the maturation of the collecting duct epithelial cells. These findings support the view that decreased EGF may play a significant role in promoting the enlargement of collecting duct cysts in a hereditary model of ARPKD and that PKD involves defective and/or arrested collecting duct cell maturation.